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White matter integrity and structural connectivity were recently of interest as concerns the 
determination of the connection between structure and function. The variation of the connectivity 
profile of certain regions can predict a variation in function (Behrens et al., 2006; Johansen-Berg et 
al., 2004; Klein et al., 2007; Saygin et al., 2012). Local diffusion features of the white matter 
supported to be related to the behavioural performance D	"6=(HL	2==G6
A higher FA in the corpus callosum was related to a better bimanual coordination (Johansen-Berg et 
al., 2007). A training-induced FA increase has been detected in the intraparietal sulcus (Scholz et 
al., 2009). It has also been shown that a greater BOLD response in the visual cortex correlates with 
a higher FA in the optic radiation (Toosy et al., 2004). Neuroimaging and histological studies have 
been combined recently that demonstrated that spatial learning and motor learning result in locally 
enhanced myelination (Blumenfeld-Katzir et al., 2011; Sampaio-Baptista et al., 2013), which is 
reflected in enhanced FA in the diffusion MRI. 
The relationships between these white matter diffusion properties and histological properties are not 
yet clear, but nerve diameter and myelination that relate to the microstructure measurable with DTI 
can also relate to the conduction velocity and dispersion of the neuronal signal (Hodgkin and 
Huxley, 1952). As regarding the functional significance of the diffusion-measured microstructure, 
recently it was shown that the FA of the white matter pathway neurophysiology measured 
functional connectivity of the connected regions is correlated (Boorman et al., 2007; Neubert et al., 
2010). 
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Conditions  d' mean ±SEM C mean 
 
±SEM Hit 
mean 
±SEM 
False 
alarm 
mean 
±SEM 
Isoluminant 
control 3.592 0.211 0.087  0.140 0.9084 0.0229 0.0813 0.0253 
double flash 1.721 0.244 -1.605  0.180 0.9750 0.0108 0.6667 0.0761 
Low contrast 
control 3.461 0.216 -0.057  0.130 0.9229 0.0210 0.0917 0.0244 
double flash 1.917 0.270 -1.604  0.166 0.9729 0.0115 0.6521 0.0811 
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A robust double flash illusion was found using both magno and parvo optimalized visual stimuli. 
DTI data show correlation between psychophysical results and local fractional anisotropy. 
The low contrast condition revealed a positive correlation between the local fractional anisotropy 
and the occipito-parietal white matter. 
In the isoluminant condition similar correlation was found in the infero-temporal white matter.  
Tractography originating from these areas matches the dorsal and ventral visual pathways.  


 	









Figure
  
	  






Figure
C
o
n
d
it
io
n
s
  
d
' 
m
e
a
n
 
±
S
E
M
 
C
 m
e
a
n
 
 
±
S
E
M
 
H
it
 m
e
a
n
 
±
S
E
M
 
F
a
ls
e
 a
la
rm
 
m
e
a
n
 
±
S
E
M
 
Is
o
lu
m
in
a
n
t 
c
o
n
tr
o
l 
3
.5
9
2
 
0
.2
1
1
 
0
.0
8
7
 
 
0
.1
4
0
 
0
.9
0
8
4
 
0
.0
2
2
9
 
0
.0
8
1
3
 
0
.0
2
5
3
 
d
o
u
b
le
 f
la
s
h
 
1
.7
2
1
 
0
.2
4
4
 
-1
.6
0
5
 
 
0
.1
8
0
 
0
.9
7
5
0
 
0
.0
1
0
8
 
0
.6
6
6
7
 
0
.0
7
6
1
 
L
o
w
 
c
o
n
tr
a
s
t 
c
o
n
tr
o
l 
3
.4
6
1
 
0
.2
1
6
 
-0
.0
5
7
 
 
0
.1
3
0
 
0
.9
2
2
9
 
0
.0
2
1
0
 
0
.0
9
1
7
 
0
.0
2
4
4
 
d
o
u
b
le
 f
la
s
h
 
1
.9
1
7
 
0
.2
7
0
 
-1
.6
0
4
 
 
0
.1
6
6
 
0
.9
7
2
9
 
0
.0
1
1
5
 
0
.6
5
2
1
 
0
.0
8
1
1
 
 
T
a
b
le
 
p
<
 
N
o
. 
o
fv
o
x
e
ls
 
X
 (
m
m
)
 
Y
 (
m
m
)
 
Z
 (
m
m
)
 
R
ig
h
t
 i
n
s
u
la
r
 W
M
 
0
.0
0
1
 
5
6
 
3
6
 
1
2
 
-1
4
 
R
ig
h
t
 i
n
fe
r
o
-t
e
m
p
o
r
a
l 
W
M
 
0
.0
0
1
 
3
3
 
4
5
 
-6
0
 
-8
 
L
e
ft
 i
n
s
u
la
r
 W
M
 
0
.0
0
1
 
1
0
 
-3
2
 
2
1
 
0
 
 
T
a
b
le
 
p
<
 
N
o
.o
f 
v
o
x
e
ls
 
X
 (
m
m
)
 
Y
 (
m
m
)
 
Z
 (
m
m
)
 
C
e
r
e
b
e
ll
a
r
 W
M
 
0
.0
0
1
 
5
8
2
 
-1
7
 
-6
5
 
-3
3
 
R
ig
h
t
 p
a
r
ie
t
o
-o
c
c
ip
it
a
l 
ju
n
c
t
io
n
 
0
.0
0
1
 
5
3
 
5
2
 
-5
1
 
9
 
R
ig
h
t
 f
r
o
n
t
o
-p
o
la
r
 W
M
 
0
.0
0
1
 
1
0
 
2
2
 
5
6
 
7
 
R
ig
h
t
 s
u
p
e
r
io
r
 f
r
o
n
t
a
l 
W
M
 
0
.0
0
5
 
4
 
1
7
 
2
1
 
5
1
 
 
T
a
b
le
